setting, 20 antenatal care under an obstetrician working in the same hospital, 13 request for CS by women and offer of CS by the obstetrician, 13 delivery in daylight hours, 12, 21 delivery in the late afternoon and evening, at the end of office hours 21 and delivery on Fridays. 12 The objective of the present investigation was to determine the relation between socioeconomic, demographic, reproductive and health service factors and the likelihood of CS and to propose guidelines for the control of what appears to be excessive use of this technique.
Methods
Ribeirão Preto is located in the northeastern region of São Paulo State, Brazil. Its population was 318 496 inhabitants in [1978] [1979] and 461 427 in 1994. 22 There were eight maternity hospitals in [1978] [1979] and ten in 1994. This town is a regional and university centre and its main economic activities are sugar cane culture and industry, commerce, financing and services and it has one of the highest per capita incomes in Brazil.
Two surveys were carried out in all maternity hospitals in 1978-1979 23, 24 and 1994. Every hospital delivery of a singleton live birth in families residing in Ribeirão Preto was included in the analysis. In the first survey, data were collected from 6750 deliveries, from June 1978 to May 1979. In the second, since there was no evidence of seasonality in the caesareans in [1978] [1979] (as a previous test showed), 2846 births were studied from May to August 1994. Hospital deliveries accounted for 98% of all births in 1978-1979 and more than 99% in 1994. A standardized questionnaire was used and the mothers were interviewed soon after delivery. The details which have been published elsewhere 22 were the same in both surveys.
Data included in this analysis were socioeconomic factors: occupation, family income, maternal schooling in years, mode of insurance (public-women who were covered by social security or attended free of charge at public institutions, and private-women who had a private prepaid health care plan or who paid directly for services), mother´s occupation (home only or outside); demographic and reproductive factors: marital status, maternal age, parity (including the current delivery), previous abortion, previous stillbirth, number of live births, gestational age (measured according to the last menstrual period, birthweight); and health service factors: hospital, day of delivery, number of prenatal care visits and type of delivery (vaginal, CS). Occupation was divided into three categories, based on an adaptation of the International Standard Classification of Occupations (ISCO-68): 25 group 1 included lower management, executives and academic jobs working in government or business management, administrators with an academic background, or employees with lower levels of management with intermediate vocational training or shorter education; group 2 included skilled and semiskilled manual workers, and group 3 the unskilled or unemployed. Parental occupation was used for the coding of occupational group in most cases. When parental occupation was not recorded, especially for non-cohabiting women, maternal occupation was used instead. The minimum Brazilian wage was equivalent to US$74 in 1978-1979 and US$65 in 1994. For the 1994 cohort, hour of delivery (1-6 a.m., 7 a.m.-6 p.m. and 7 p.m.-midnight) and attendance by the same physician in prenatal care and delivery were also recorded.
Statistical analysis
The point and interval estimates of the odds ratio were calculated by logistic regression in a model including all variables under analysis. The group at lowest risk of CS was used as the reference category for each variable. All variables of known importance were included in the model, even if in an r × 2 table they were not associated with CS, in order to control for their potential confounding effects. All variables were represented categorically since the effects of quantitative variables on CS rates were unlikely to be linear, or showed no linear trends. The contribution made by each variable to the explanatory power of logistic regression was assessed by the improvement in the model χ 2 . Interaction terms were not added to the model. The 1994 model also includes hour of delivery and attendance by the same physician in prenatal care and delivery. The model in which data from the two surveys were compared did not include these variables since they were not recorded in the first survey.
The prevalence of each risk factor among mothers who underwent a CS and the variation of the odds ratio for each of these variables over 15 years were compared using adjusted population attributable risk per cent (PAR) 26 in order to identify factors likely to be responsible for the trends over time, assuming that each risk factor exerted an independent effect. Thus, the sum of the percentages of PAR can be more than 100%.
Results
The 1994 childbearing sample, when compared to that seen in 1978-1979, tended to have higher level occupations and family income, more years of schooling, and were more likely to have private insurance.
In Ribeirão Preto, women, in recent years, are more likely to be employed outside the home, to be unmarried, to have their first delivery before the age of 20 or after 30 years, to be primiparous or to have up to two pregnancies, to have only one live birth and a higher number of prenatal visits. Between the surveys the pre-term birth rate increased from 8% to 14.4% and the percentage of mothers whose babies weighed Ͻ3000 g at birth rose from 28.1% to 36.5%. Deliveries in 1994 were more likely to occur in private hospitals and between Monday to Wednesday than in 1978-1979 (data not shown).
In [1978] [1979] , in the unadjusted analysis, the CS rate was higher among skilled and semiskilled workers and among those working in more qualified occupations compared to unskilled workers and unemployed subjects. The CS rate tended to rise with increasing family income and maternal schooling. It was also higher among privately insured women and women who worked outside the home. The CS was less likely to occur in the public teaching hospital and on Sundays and was more common among those women who attended for у4 prenatal visits ( Table 1) .
The CS rate was higher among those women who were married, aged у20 years, primiparae, who had had a previous abortion, a previous stillbirth or 1-3 previous live births. The risk of CS was higher for fetuses of gestational age у32 weeks, and for birthweight у3000 g ( Table 2 ).
As shown in Tables 1 and 2 , у4 years of maternal schooling, delivery in private hospitals, day of delivery, у4 prenatal visits, maternal age у20 years, previous stillbirth, number of live births and birthweight of у3000 g remained significant predictors of CS after the other factors had been controlled.
The risk factors for CS for the women seen in 1994 in the unadjusted analysis were almost the same as for those seen in 1978-1979. In both cohorts, primiparity was associated with CS. In 1994, parity 2 and 3 was also associated with CS. The associations found in the 1978-1979 cohort between CS and previous abortion, previous stillbirth and gestational age and deliveries on Friday and Saturday were no longer present in 1994. Only birthweight 3500-3999 g remained associated with CS (Tables 3 and 4) .
The risk factors for CS in 1994 in the adjusted analysis were hour of delivery, attendance by the same physician in prenatal care and delivery, у4 prenatal visits, maternal age у30 years, up to 3 previous live births and birthweight 3500-3999 g (Tables 3 and 4) .
Caesarean deliveries were more likely to be performed between 7 a.m. and midnight and less likely to be performed between 1 a.m. and 6 a.m. (Table 4 ). The lowest CS rates occurred at 4 a.m. and the highest at 8 p.m. (Figure 1 ).
The contribution of selected categories and variables to the explanatory power of the logistic regression model in 1994 is shown in Table 5 . As can be seen, medical care, physician and demographic and reproductive factors were all involved but the strongest were the first two.
Trends between 1978-1979 and 1994
The association between higher maternal schooling and the risk of CS observed in 1978-1979 was no longer observed in 1994. In addition, the association between maternal age and CS that occurred for those mothers aged у20 years in 1978-1979 was only observed for those aged у30 years in 1994. In 1994, the association between previous stillbirth and CS delivery observed in 1978-1979 was absent. The association observed between CS and birthweight у3500 g in [1978] [1979] in 1994 protection was present when the mother had two previous gestations. The CS rate increased for all categories of birthweight. The highest CS increase occurred among the mothers of those infants who weighed Ͻ3000 g (from 23.8% in 1978-1979 to 49% in 1994) (Tables 2 and 4) .
The variables that showed the highest increase in PAR (above 15%), between 1978-1979 and 1994 were: private insurance, married women and delivery in private hospitals (Tables 3 and 4) .
Discussion
The CS rate in Ribeirão Preto is excessive. The World Health Organization has pointed out that 'there is no justification for any region to have a rate higher than 10-15%'. 27 According to Joffe, there is no apparent benefit from a CS rate above 10% to 12% in the singleton population 28 and Francome has suggested that a CS rate of 7% would be adequate. 29 At least 35% of caesarean sections currently performed are unnecessary, provide no medical benefit for the mother or the newborn, and increase the risks associated with CS, i.e. medically induced prematurity and respiratory disease, and maternal mortality and morbidity. 2, 29, 30 In Ribeirão Preto, CS section was one of the factors associated with the increase in LBW rate. 31 There is strong evidence that in Brazil non-clinical factors are more important than medical ones in the decision to carry out a CS. 32, 33 In Ribeirão Preto, although a biological indication for surgery was emphasized in the medical record, this indication may have been solely a socially permitted justification to perform CS. Non-clinical factors (private hospitals, hour of delivery, maternal age of у30 years, private insurance, primiparity) explained better the variation in CS rate. Health service factors (physician and hospital) and reproductive variables were the ones most closely associated with the likelihood of CS delivery. The strong associations found in the unadjusted analysis between socioeconomic factors and CS disappeared after adjustment. Socioeconomic factors seem to be mediated by other variables that reflect reproductive beliefs and health service factors. The strong association observed in the unadjusted analysis between CS and private hospitals was no longer present, suggesting that this relationship might be mediated by physician factors.
Women who had up to three live births were more likely to undergo CS. In contrast, those who had four or more live births had a lower CS rate. Differences shown here between maternal RISK FACTORS FOR CAESAREAN SECTION IN SOUTHEAST BRAZIL 691 factors, suggest that women's attitudes, expectations and knowledge have strong influence on caesarean delivery rate. The persistence of the association between number of live births, older maternal age and CS after controlling for other factors strengthens the evidence that tubal ligation may be in many cases the principal reason for CS in Brazil. 33 After controlling for other factors the risk of CS delivery remained high only for infants weighing у3500 g in [1978] [1979] and for those weighing 3500-3999 g in 1994, compared to those р3000 g (baseline). This group (3500-3999 g) is at low biological risk for unsuccessful outcomes and the high rate found in this group is likely to be due to unnecessary CS delivery.
Some authors have demonstrated that physician factors are the most important determinants of CS delivery. 12, 13, 19 Our own findings are completely consistent with the literature. It seems that scheduling caesarean delivery was the way the physicians found for arranging their times in order to work a minimum of unsocial hours. Some previous studies suggest that physicians's remuneration mode is not directly associated with higher CS rate. 12, 19 Scheduled caesarean section reinforces evidence that indirect economic mechanisms are more important than payment for an isolated procedure. Burns suggested that physicians might perform CS to manage their time better, but not to enrich themselves. 12 Probably equal remuneration for vaginal and caesarean delivery introduced by the government has not reduced the CS rate in Brazil. 34 In Ribeirão Preto the relationship between the obstetrician and the patient is very close, especially in private practice. The woman is usually followed by a single physician throughout pregnancy, the number of prenatal visits is high (90.9% attended у4 prenatal visits, and the same physician attends both during prenatal care and delivery in many cases [40.3%]). In our study, private practice accounted for a high percentage of deliveries (39.4%). One of the greatest increases in CS rate occurred among privately insured women (from 49.5% in 1978-1979 to 77.5% in 1994). All these factors were strongly related to the risk of CS delivery. It has been shown that the CS rate can be reduced without adverse effects on perinatal outcomes. 19, 35, 36 In this way, better comprehension of the determinants of CS is vital for the control of this epidemic rate. In Ribeirão Preto, the target group for intervention is represented by the private hospital sector that accounts for the major proportion of CS birth rate. Maybe the imposition of audit practice on the medical profession with the aim of assessing whether clinical standards of care-which could be legislated for by the government-are being met, could help to lower these rates. The use of outside assessors would be helpful as well. On the other hand, since women's attitudes, expectations and knowledge seem to have a strong influence on CS rate, useful investigations in this area could be carried out in order to determine women's attitudes to CS, the support mechanism for their beliefs and how easy would it be to change them. 
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